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([Excerpt) Il. Some Spectal Features of the Lisitations to Chinese Patents 


A. Tae “State Plas Persit™ Syste 


In orger to assist is the popularization of sdvanced techmologies in Chine end 
at the sese tise sct to hinder the isportetion of foreign sévencet 
techaclogies, China's patent lew has adopted « unique “state plan persit* 
systes. This system works as follows: Selewant Separteents in charge uséer 
the State Council and the people's governsents of provinces, sautononous 
regicas asf cestreliy-edsisisteres sunicipslities are authorized to sliow, 
sccoordédiang to the state ples, designated units to use the patent for an 
importast isvesticn or crestion held by wmits under state ownership that are 
systes or unéger their jurisdiction; the designated unit that 
uses the patent shall pay royalties to the unit which bolds the patent, in 
with state stipulations. If « Chinese wmit under the collective 
or en inéividwnl owns « patent which is of sajor significance 
te the asticoesl or public iaterests, an¢d which showld be popularized, the 
relevest éeperteents in charge saéer the State Council say subsit « report to 
State Council ené om approval by the State Council, this type of patent 
Gealt with scoordisg to the above-stated provisions. 


S 
F 


isplempest the “state plan prreit® systes and other special restrictions of 

Chinese systes, the Chinwse patent law divides patentees into three 
categories: i. Patent-Boldéers, i.e. patentees who are Chinese enterprises and 
waite under state ownership; i. Chinese patent-owners, i.e. patentees who are 
Chinese enterprises anc wmits under the collective ownership systes anc 
Chinese sateural persons; i. foreign owners of patents, i.e. Chinese-foreian 
joint wenteure enterprises, wholly-owned foreign enterprises anc foreiaear 
mnateral persons who heave obtaleec Chinese patents. 





























The “state plan persit”™ systes applies omly to petentees under the first two 
categories. Foreigs owners of ecvanceé techmologies seed sot worry about 
having their patents, Srowg™! in «8 shares in foint ventures, a8 investoents, 
etc., “popularized” ant their exclusive use rights invalidated. 


Ie relatios to the State Council end its relewant departeents in charge anc¢ 
the relevant é¢eparteents of provinces, automogows regions an¢ centrally- 
eGeinisteres gumicipelities, “hinese Solders and owners of patents are by law 
restrictes is their exclusive use rights. These perticular restrictions «re 
Sifferent froe sost of the restrictions ¢iscussed in Chapter 1. Under gost of 
the compditicoas <¢iscusses in “Nepter ', the exclusive use right of the patentee 
leses sli Siaéiang effect on everyone, Sut unger the “state plan persit” 
systes, the exclusive use rie®t of the patentee Loses walidity only with 
respect to the state organs corcersec enc the users spectally gesignated Dy 
these orgens. This seans that the Solder or owner of 4 petent that is to 
*“popularizes* still retains Sis exclusive rigtts is relation to ail 
enterprises anc incivicuals other then those spectaliy Gesigmated by the state 
for wee of the patent. It seams thet the enterprise cr person has the right of 
greeting licenses anf collecting wee fees, a5 well af the right to fille seits 
egeinst milicenset users 25° to clelS cCOBpenset lon. 


5S. Bestrictions is the fesigument of Patents 


The riget of assignment is sot «4 rigtt peculiar to owners of patents, Sut ome 
enjoyeé (vader general com¢itions Sy every owner of « property. In gost 
countries, & patentee is sot at all restricted in the assignment of his patent 
right, Jest es the owner of goods wher selling his goo¢s. However, dbecause 
the “patent-Doldéers” agomg the Chinese jatentees also have ownership rights in 
enits under the systes of state owners tip, they are sot legally designate 
“owners” of the patent, Sut serely “holters.” When assigning patent rights, 
this type of wmit gust, therefore, obtain approwal fros its higher competent 
suthority. In international trace, foreign enterprises thet cleis to have 
obtaines Chinese patents sust pay special attention to this eatter. They gust 
first of all clarify whether the patent wtich is being assigned to thee is 
hele by & emit under state ownership, and if so, whether the transfer was 
approves by its superior organ. Otherwise, they would possibly be obtaining « 
patest through an illegsel trensfer. At the same tise, any essigneent of « 
patest to « foreigner sust de approved by the responsible State Counci! 
Geperteent. This provision applies to the patent rights of all Chinese 
jeristic persons an¢ in¢ivicusls. 


The assign@wents cealt with here refer to the transfer of patent rights as 
property end mot to the traasfer of use rights (i.e., sot to the granting of 
patent licenses). The Chinese patent law laposes so restrictions at 411 on 
the right of Chinese holders or owners of patents to issue | licenses. 


Cc. Bo “iaport Bignts” Being Conferrec 


Chine’s patent law goes sot confer “igport rights” to the patentee; this is « 
further provision that ligits the patent. The gqgvestion whether en igpor't 
rigmt is conferres is ususlliy Srought up in the patent iegisiation of 
éGeveloping countries. The granting of an iaport right hes its positive 








espects with regaré to the leportation of sivanced techieologies. Because the 
oweer of the eé¢vanceé techeclogy will is gemeral apply for « patent in 
Gevelopeé couwstries as well as in Gevelopiag countries, an enterprise that Ses 


ottaines & patent licesse is « gevelopetd coumtry bas frequentiy « such lerger 
progectiogn capacity at its ¢isposel then an equivalent enterprise in « 
éGevelopiag country. If the patentee ia the latter ciné of country canecot 


joy the coetrolling riget ower the taportaticoa of the patented product, the 
essigezee is the first type of coumtry, taroug? saerbeting the products in the 
latter type, cam seke it saprofitedle te sanufacture in the latter type of 
coustry. Is comsi¢geration of this comsequence, the owner of the technoloay 
will eteteis froe applying for « patent in the latter type of cowtry, Set if 
isport rig®ts would be cosferreé it would tadguce the foreign patentee to 
oSetruct the igportation of the same article, senufaectured in high quality enc 
Sst low price, isto the seveloping country ant toeredy cause ecomceic losees ¢ 

these couwttries. 


Sowever, we gust come to epgerstané: couttries which confer laport rights to 
the patentee will also frequentiy sot sllow this taport right to be exercisec 
at will dy the patentee. First, the laport right is sot being granted for 
éesiges; secoe¢, «8 to the igport right for invention patents, it is 
frequestiy restricted by other eves sore stringent seasures. For instance, 
Article |, Paragrap>? 2 of the Unified Patent Law of the African Intellectual 
Property Organization sentions the conferring of iaport rights te the 
patentees, Sut siso stipulates is its Article 55, Paeregrapmh ': For the 
igportation of certain patented products for the isgportest seed of sational 
éefense, peblic health en¢ sationsl ecomomy, the inégustrial property 
Geperteest of any sesber sation of the Africen iIntellectusl Property 
Orgenization is authorised to isswe “requisitioning licenses,” to sesist 
iaportation. The requisitioning by the state is ome setnod that inflicts o 
owner of the techaclogy 6 Gore serious restriction than sot having the 
iaport right. Chics did aot institete « state requisitioning systes, riants 
ere therefore balanceé, and it is only thet so iaport right is cosferred, 
whic® will aot st sll hinder Chinese igportation of technologies. 


: 
i 


tries where the patent iaw confers iagport rights te 
are frequentiy eé@é¢e¢ to prevent the petentece 
ve inflwence on the sereet 
le 86 of the British patent ect of 
invention is capedie 
ts wee hinégered by lLaportetion of 
to wee that invention say 299 iF 
if the gdeeand of the Britian 
Subetential extent by 
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This shows thet sot grenting laport rights to petentees, sithough « |ialtetioe 
of @ special kiné in Chine, is sot et ell encessive coeperet with other 
countries; it is & reasomebdie Lisgitetion. 














D. “Ho Pumisteent for lgmorence” 


Article 62, Paragrapt 2, of the Chinese Patent Law stipulates: "The use or 
sale of « patested product without any snowlecge that such proguect was 
saeaufaectures and sold without the persission of the patentee” shall not de 
Seemed to iafriange « patent. Seceuse ese was wemowing use, it cam gemerelly 
be calles “use is good faite’. Usiag the proéuct well smowing that te 
article is petestes by soeroce else cam te calle¢ “wee in Sed falta” In the 
patest lews of sost couwttries suct “use in Sec faite” is comsidgered an ect of 
patest isfriagesect, Sut they Go sot euplicitly say whether “use in good 
Seite” comsetitutes o petest infriagesent,. or sake “use in good faite” inte « 
Limitation of the patest lew. This erticle of Chine’s patent law, therefore, 
appears te be wl ove. 

Tee seid provision ia tee Chisese lew can & \"llaerly empressec by « 
treégitions. sayiag is the sacilent Chimese legal systen, setely “no putisneesnt 
is case of igeoresce.* Tae sais reason for this provisions is, in ay opinion, 
thet ender the present comeéitions is Chins, sehen protection of patents is only 
S@ ite isitiel stage, en¢ the saliority of Chinese, at tals stage, Save ao 
Sirect waéerstending of the aectusl significance of the somopoly of the 
patentee, it is Barc to prevent petentet protucts free Sing etemowingly wood 
of sole by careless coversignt. It is, therefore, reas metic set to treat «. 
#ctices as petest infringesents at the present tiae. “owewer, I Sellewe thet 
the specific application of this provision will «st lesst require soe 
supples@estation: First, om geining the enowletage which be lected before 
\reger¢less of whether be was warned Sy the patentee or informed by others. 
the offender gust iseediately Halt the ectivity in question. Seoomd, If the 
offending party Bes geinet an usiustifladie profit frome the patented protects 
Suriag tee tise Be weenowlingly weet or sold thea, Se Sust, Om gaining 
mmowledge of the state of things, turn the profits ower to the state treasury 
or ape thes to compensate the patentee for losses if there Set Seer losers . 
Tairé, the offending perty Suet subdeit positive evidence of Sis *lgnorsmce.” 


St te seee tise, stteation shoulé siso be peld to the following: seny 
foreige coustries serely recogmize responsibility for “acts committed wit 
fell emowleége,* Sut Go sot euplicitiy segste responsibility for *sets 
compeittes is igeerence.” If the copgsercial trensections that poascidiy relate 
te petests tooe plece ocvutsi¢e of Chine, the special provisions of Article #2, 
Peregrept 2, of the Chinese petent law Bust sot, therefore, de 
imGiocrisiastely appiiet, Set ewery poesibie effort should be sede Seforetanc 
te evelé such warmowing wee oF Sale, O25 OTDerwlise the offender wlll powesidiy 
be suet (end, furteercore, se¢ivéget «as Seving committe’ am infringement of 
patent rights. 


oot 
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i. the birth rate AB as at sat isfiex< e relations: tormula 
Gicwi Sicth rate. im this situation, the iii ' Theetem - can de 


cChsagese to ai) mm COCeitivos 


— 
S 2 “aerated. 51, 


2m (he SVStes is ClveT gent sts le. wretore,. in this situation, 
worm (he SITtisn rate is grester than the geragianal valwe, it dSecames caret ad! 
anc ween the Sirts rate is iess : jwal to the margiana: vaelwe, it dSecomeErs 





s 
Ades) es), cel NK Se ws, (28) 
i hanees ¢ 
s-. ' 


m Mire ee ée 


ss ws. tae FTePresenmt sation of the mereinai ittan rate Semtioned ia 


Articies (3; amd (5). The first formula ia il represents the birth anode! 
without foetus differentiation. end ti in Formula . the DSirth rat« 
defined im Article {3}. Therefore. eoTren *s the extension of the 
stabiiity comciluded in Articles (3) and 


i2) Semg Jian |) 5 0256), Tian Kwevruan [3944 [785 0955). 
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PRYSICAL SCLENCES 


APPLICATLOS OF FUZZY MATHEMATICS IN CORE DRILLING DISCUSSED 
Beiting SHUXUE DE SHIJLAN YU SENSHI fe Chinese Wo 1. Jan 55 pp 14-i8 


Article by Wang -aackhao (| 3769 1421 6275) amd Gao Shen [| 7559 21773). Zhomgnae 
Institwte of Metallerey! 

Text _ Most of the studies in petrographic grading Sy the geological expiore- 
tion departments in China and foreign countries are limited to studies of the 
érillability of rocks which ofter variows programs in rocs «reading sccording ¢ 
érillability. This kind of grading gives consideration on'y to the dearee of 
difficulty of the sechanical disaggregatice of the rocks without considering 
the <ctfects of the stratigraphic compiexzity, wall stability, hole deviation 
and <¢ifficulty of core sampling on the drilling techmology process a5 4 whole. 
Therefore, this kind of grading cam retiect the driliability of the rocks but 
cammot reflect the difficulty of the core drilling of a certain area a6 4 
vhoie. 


in estimetiog investment seeded to prospect in 4 certain ares, the Senagenent 
department gust sake « comprehensive evaluation of the difficulties of drilling. 
we beliewe that besides drillabilicy, ome gust aleo comsider factors of sta- 
bility, difficulty of core sampling and bole deviation. Gmiy with the four 
focters comsidered can one have am overall view of the difficulties of the 
érilling operations. 


Lacking « gore scientific method in owr country for the calculation of invest- 
ment ceeded to prospect 4 certain sres, we present for discussion in this 
article « comprehensive evaluation sethod using fuzzy sathematics, with con- 
sideration of the four factors of drillability, etability, difficulty of core 
sampling and bole deviation in « certain site to provide « couprehensive 
evaluation and » classification of the difficulty of am exploration drilling. 
we aleo offer « simple godel of calculation for the evaluation of exploration 
Sriliing investment .s 4 certain area. 


Let the egeregate of the target factors be 


U = (é@rillability, staFility, diffticuity of 
core sampling, bole inclination) 


Li 
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Table 1 comt inwed: 


ll. Extent 9. txtent 

-.. Very easy ©. Very emlikelw dewiati 

23. Easy jl. Umlikels 

+. Secism i. Secian 

2. tard +3. Ligeliy dewiat io 

>. Very hare b.. Verw likel> ¢ lew iat« 

2). Gore sampling rate >. Amial inmclinstion “degrees per 
-5. Sele deviation lOO aeters 


‘2 apy specific ériliios sree, thx “A> iD Ormetion can be zine’ (from the 


proéection recore of ome of several bOles Grilled smd the results of roce 

Speciaee tests, TOcCeh 'OFTMetions safe iil terenmt in Setere .5 th ceploret ion 

ates, 2@¢ there is so wer to ciassify the whole cuploretion sree sccording te 

the classifications ia Tabie |, ao astter which single factor we choose to use. : 
For example. if driliability is used, in thet sree some rocks belome ¢ im oo 

petent beds. some to sid-cogpetent beds snd some *¢ mpetent beds. Therefore, 


Srillability in « certais ares can only be « furry ides end showld be eupressed 
with « 'wzey sgegregate: 


§ea/ie-ag Tes De- a WY -«, '. 


ee 


Here the Us, is the extent of subordination of thet clement in the sree of 
Class i to the subeggregate of “area drililability. ime vaeiwe of Use is de- 
rived as follows: smome & tiges the calculations dome r of rock samples 
tested of the segments of teles seascred of other tested waives), there are o 
times whose sechaenical drilling speed (of some other teeted walee) bw lomges to 
Class i @rilling ares. The total length of the tormer is Le and the total 
length of the iatter is La. The rete of subordination showld be their rat io: 


. 
G>viowsiy, Sen °’ op@ the twuery vector is imduct ive. Thee we wet the four 


subeggregatecs of the single-tactor evaluation: 


4 = (mer Ser See Ber Bes 
| he 
ee ee ee ee ee 
DO a> er See Mer Hels 


and trom here we get the fusey reiational metrisz. irom e ‘ 


1% 

















a .« * . . 
e- fe i 
Ber Bae ee” ) ee eee 
. 
See See + *e Ter Ta. + °«# 


This is the awetrix derived from the single factor evsalvat ive. re a 
represents the teasibilityw ia the class | proeepecting eres with ch. 
im comsiderat ioe. 


Again, dSased of statistics, if the percentage of the cost of drilling, ws 
protections, iesk repsir, core collection, inclination preweeticen so rr. 
etc. im the total tavesteent can be cetermiced Sy the operat lome fie 
ame techmological requirements, then we get the order of subordiner! 


Bo (=e, @, =, ~. 


Pimaliy, throwgh combined calculation of the two furry matrices, ow 
result of the comprehensive evaluat ion: 


i> yr. 
Sow. we use the statistics of the exploration drillime in « certa! [Ca 
the deta gathered on the spot a6 our beses and apply the shower met 
an imvestweent calculation. The dete from « certain drilliow ore 


Table 2. 


Prom the data in that table we cam get the four furry sebserreset es 
single-factor evaluation. 


Por drillability,. we calculated « total of 338.3 meters. inc leded 

whee drilling speed is greater then 2.45 a/br., progress is seters; 

of 2.45-1.15 a/hr, it is 2.15 meters; at 1.15-0.57 ashe it io DH. 1) meter 
et 0.57-0.25 ae/hr, it is 36.0) meters; and when the speed is lew - 
the length is siso 0 aeters. Then we get 


me ~~ &, 

% ~ 115 1 Weel, 

a =~ 178 52,50 We © FD, 
es ~ Sei ieweeil, 
a= (6, 081, 682, 617. 6). 


Sigiiaiiy we cam calculate sccording to the etebility: meter ‘ 
Ciass [{. 210.8) geters to Class Ii, 125.52 setters ¢ eee Tit. 2. mets 
to Ciass IV and © geters to Clase VV. thet is. 





Table 2. Data From KE Prospecting Ares Sell De /-L- 
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etse | ) ee 2" 
i. a a2» sy ie 

3. Segment - - - - . 

Length & :  —<« ss oie .” 8 ge B® [ime ©” 

‘. Same of Bock 4 ; . i —— » . 

- - _ - _ 2er- “2 

5. a 2 | ee | Mm aane 7) -. an = | a 'o «@< ir” 

imestome . ere 

6. Siliceous , | auexe , oan 08 3 
mucstcne . oe : a ) . =e “a = ' 

?. Sigerite I T = got . pace 

‘ oy % . a 7 @ ar° 
l ime: Lone ! nen i 23.58 = s035 ‘= * oo! 

8. Siliceous - | | at : | me -_ 
mudst ome $ i | 3.39 ) : ; ee | ae | _ i= =: 

9. Siliceous ’ ’ 7 = ooo 

—_— 

10. tiltetene ’ ’ ° —_ = _ 

Ll. Medium fine *° | 367 | Sn leMbe, ceo om 6 6SUOS “. 
grain stone - r : - ‘ oe 
bind simn ce Wee ce sm SY —s | oom” 

12. Siltstone : ; > , 

13. Pelitic ’ aa atsee 34 vie —- | = ~ « 
siltstone : + - _ 4 = jo er 

i4. Silsteone “ meu | me we is « “a6 | a’ oo 1" 

1S. Medias f ine- ; L | i — = 

im stone ; , , 2 | } gr.s *) 
= c u | mes 6 64e suede .T este oon 04 a ™ « 
— - - *a@t*tt 
le. Siilsteone | . : : rm. 

17. Seméy 13 ee wee 7 -— oof as oa -- 

mud stone } ; ees — 
: _ " ; ~ es-4 . 
18. Silstone ME ccd onar = ee ~ & 
19. Fine | rTsyT- , - a. 
. | , 

20. Siltstone _ r , + _- — 

21. Sandy | |= iu Pres i - 4g — ~~ « 
med st ome - TST | . — ‘a’ 

: ; : 2 = 

22. Fine “4 ‘Teen Ieee eve me |) | oes 4 -—™ 
sanécstone ° - - > ; j 4 

23. Mechesical i? , rie 8 8 1n onan i. ses on oa: “ « 
Drilling - , -_— > : ; i 
speec ” mea} Un wee tr an oe ™ oom 
(a/br) it ; = | 

24. Longitudinal 
Wave Velocity “S/ sec’ >. = 

25. Seraetiftied Drilling Sate 0. Optical 

26. Depth }! Bear ing 


27. Sampling Bete 
28. Record of iaclinatica 








~~ = ©, 

oe, ~ 11083 38 Se — bel, 
we = 125.52) 338 5 — 687, 
oe ~ 215 IMS —esi, 

§ — (©. © 62, 057. O81, 8). 


For core recovery, 373.61 meters are calcelatced. moms then, 


with a core recowery rate greater than FO percent S* _omgs ' 
meters with a rate of #075 percent belomgs to Claes I\, 


rate of 75-60 percent belomgs to Class [I!, i2.9. meters wit! 


of 60-45 percent belongs to Class [¥ and 25).>+ seters with 
less than +0 percent belongs to Clase ¥. Thus, 


a ~ 6615 Ti 4l eels, 
a =~ WIS Wiel eels, 
a =~ 17 74 S73 61 e O85, 
a. © 32.92 /373.461 — 699, 
ae = 6S TTS 6h ee SS, 
C =~ (0.18, 6.15, 685, 6.89, 6.95). 


The Bole dewiation, first we calculate the axis linet i 
apical angle and the besring used tor the clectrica! logging, 
Tabie 3. The welwe of the aaial im linet: slat wit? 
formula: 


cn? @ co@.cos8, + ae? ae? coe Bo. 


Proe Table } and by calculation, we xmow that wher 
meters hes been Seesuered, we net 


te MO = 6 i4, 

se ~ MO — 614, 

te = 4) MO — © DF, 

& =~ '. 

se =~ 120 46 = © 35, 

D=— (014,614, 63%. 6.6 53). 


ow we get 


m7 . si. 62. si?. . 
» 642, O37. 68). f. 
eis, 613. bos. *. 6s* 


wis, . 4, 0.39, > * »35 














a == eames <ms = ee 
Ssa¢) <a =) ; 6. . * '" @& 2 Se - 2 
cs = "3 ° ‘ 3 
S-.s = 2 "= -~ a _- ‘- : 
iz-.s ~ - s" » ‘ . = 
[m— is he ‘ . ~~ = ‘ : 
i~— J s. Te Pe ae 399° : . 
se IN s a ru ow » 3 ~ ‘ 
ow ee se ou "rT -- ™_ Lw we . 
we 5% = vr “ow ™» a c - - 
Sm "ew “sR a ~~ = 3 
ev 
h. meth (fn . egtee . 0” 
- .2agth (= eeeiticat. 
2« bea Tee 
scoreéingg ¢ [ae PrOSPect iag <€.1.242668 soe th ie sitwaet t’ «f2pi°. = 
preewme the suboreiastion of each tactor as lows 
MW = (65, 615. 918, 2%), 
Pinalliy, we get the result ° Ne apprehensive evaluat i 


im urt 
> . @81. O82. 8:7, > 
« @42. O37. O88. ’ 
eis, @13. 885. OOF, OFS 
ri4, O14, OM, >. O55 
= (6.14, 015, 0.58, 617. 625), 


= (9 99.8 15,.8.16.8 25) 


Pectors of the cee renhensive e€VeliVStion Sust s.160 © Suemeed oP a6 


p14 01S Se OW e O17 e OLS 1 2, 


so that the fimeal reewit is 








; Sis 813 838 817 O2% 


£20° 6.23" 628° 1.28" 821 


912.012. 041, 4, Pie 
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ievestmagent [ofr proeepectiag sree. 
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APPLIED SCIESCES 


STRUCTURE OF NYLONS 1010 DESCRIBED 


Beijing GAOPENZ! TOSCEUS [POLYMER COPPENICATIONS! in Chiease No }, Jom #5 
sp 202-206 


[Article by Yang Kisoshes [2799 1420 7201), Me Shirw [7579 Ol} 1172), 
Lu Yafei (0712 G068 7236], Zhu Shanmong (2612 O810 6593) and Li Kiangkut” 
(2621 4161 7608) of the Chemistry Imetitute of the Chinese Acadeay of 
Scieaces: “A Stwhy of the Structure of Wiese 1010": paper received om 
22 april 1963) 


[Text) Abetrect: Wien "10 specimens prepered {roe 

beth vitreows end selted crvetalline states were studied 

by =a-rey diffraction, infrared spectroscopy, differential 
scanning calorimetry, polarized optical sicrescopy, viso- 
elasticity end density. It was found *hat its structure 

is similar to thet of Myles 6. Sowewer, the lattice is 
ereatiy distorted when crystallized from the welt. elated 
problems were discussed and « hydrogen bond plane distor- 
tion aodel was introduced. 


Nylon 1010 is « special engineering plastic in China. Ite chain structure and 
polymeric structure hewe been studied. * In order to uncerstend the struc- 
ture changes of Srlem 1010 crystallised trom differes« states, we investigated 
the polymeric structures and crystals of specimens prepared frome three differ- 
ent scamming calorimetry, polsrizet optical sicroscopy, viscoelasticity and 
density. The firet type is quenched from « welt. The second type is crysta.~ 
lised isothermsliy from « vitreous state. The third type is crystallized tree 
amelt. We found thet, in seédition to its crystal structure being sinilar to 
thet of Brien 66, the lattice of the third type cryvetel is severely distorted. 
resulting in ite emique e-rey diffraction pattern a6 well as changes of the 
infrered bend, gelting peak and Kinetic behevior. We beliewe that it is 
reasonable to explain this phencmence by the distortion of the hydrogen bond 
plane. 





“Current seédress is Cheeistry Department, Zhengzhou University. 
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fosemann investigated the distortion of crystalline polwmers in depth. It 
usually belomes to twpe |! defects. The lattice defect we detected is more 
severe than that be described. “Moreover, the distertion in various direct ions 
is ¢ifterest. The cause and explanation of the formation of this structure and 
a ¢escription of the picture of the distorted structure are as follows. 


Secause the activation emergr of asolecular chain sowement is lower for type Il! 
crystals, the chain segment soves ‘aster and casier. in this case, the free 
energy for sucleus formation is relatively high. The sumber of suclei forucd 
is \ess, causing the solecular chain to stretch forming « larger bvdrogen 
poné cross-linked plame. This saturally sakes the diffraction prak of the 

100 crystal plame hich and sarrow. The brdrogen bomd aesh place is orderly 
aligned under the influence of wan der Waal force which is such weaker than 
hyérogen bonding ‘orce. it is comprehensible that this effect causes a vide 
éistridetion of crystal plane spacing. Sowever, experimental results showed 
much gore. The fect thet the shbeorbance of the infrared band corresponding 
to the skeleta’l wibration of type [lI specimens is indepencd-at of density 
indicates that the molecular chains in the crystalline regio. sare not all is 
a > lamer saw-tooth struture. This askes it tapossible to fore « real bydroges 
bend plame. At eround 180°C, it slready reaches the aelting temperature of 
nyvéGrocarbon chain gacromplecules. In the tyrdrogen bond plane of Wlon 1010 
with a long tydrecarbes chain, van der Waal force is sot enough to control 

the Sy¢érocarbor sowement. However, the bydrogen bond is still wery strong 
which leads to the wide fluctuation of spacing of bydroger bond plane and the 
signiticant distortion of the brdrogen bond plame. Consequentiy, the effect 
that the ¢iffraction peakof the 910 ¢ 110 crystal plame of the larger type ii! 
spherocrystal is sot tocressed can b« explained. This effect is sot spperent 
for twpe |! specimens Secause « large sumber of asuclei is formed atter quonach- 
ing. When it is isothermslly recrystallized, ewen at 180°C, it is sot possi- 
ble to make all the cwclei disappear. Comsequentiy,. it is difficult to tors 
a larger bydrogen bond sesh surface. Secause the hydrogen bond surface is 
smaller, the scale of orderliness is small in all directions. The effect of 
byrdrogen bond surface distortion is reduwed and the drastic difference of dis- 
tortion slong veriows directions is also reduced. Of course, it belongs to the 
secomé kind of lattice distortion specified Sy Hosemaenr. 


Meaning‘ul information can slso S« obtained from the 5 and +» transition peaks 
measured kinetically. peak corresponds to the sotion of the sonhydrogen 
bonded anid grow. Im Figure >, the - peak for twpe [Il speciaens is the 
smallest. indicating that there are sore brdrogen bonds in the crystal line 
region which is in sgereement with its high degree of crystallinity. + peas 
corresponds to the carbon chain sovwement. The +» peak for type [il speciaen is 
mot the emallest,. indicating that the sumber of orderly carboe chains in the 
lowest crowned state is scot proportional to the large crystalline region. in 
other words, there are irregular carbon chains in the crystalline region. 
This Kinetic characteriatic alee supports the sbowe bydrogen bond plane dis- 
tertion aodel. 


Mc enow | ed gement 


The authors wish to thank Associate Research Fellows Ku Suifu {1776 3846) 1133) 
and Of Zongmene ‘3344 1750 5174! for the bemeficial discussion on the results. 
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DIFFERENTIAL ELASTIC SCATTERING CROSS SECTIONS OF 14.2 MeV NEUTRONS FROM 
SIOSIL™ 


Seljing YUANZIBE WLI [CHINESE JOURNAL OF NUCLEAR PHYSICS! in Chinese Vol / No 2, 
May 55 op 106-111 


‘Article by Li Jingde (2621 2529 1795], Kie Daquanm [6200 1129 0356), Li Yeuiang 
[2621 2814 4382), Thang Di [1728 2769), Wang Shiming [1769 OO1) 2494) and Cao 
Jianbus (2580 169 3478)! 


(Text! tt. Intreduectiosa 


Llastic scattering is the primary physical process in the interaction between 
fast sewtroms and matter. Accurate data of differential elastic scattering 
cross sections sot only is valuable in the design of suclear reactors and in 
other ouclear projects, but also provides « reliable basis for sdjusting 
optical aode!l parameters, verifying theoretical aodels, and predicting seasured 
Gata in energy deficient tones. 


The superior physical properties of sicbium makes it a8 attractive construction 
material for reactors. in fusion reactors, there is growing interest in using 
niobium as the cower laver for the fusion plasms; consequently, sichbia@ seutron 
data is becoming increasingly sore important. in the literature, there heve 
been ‘wo reported seasurements of differential elastic scattering cross sections 
of siobium fast seutroms in the seighborhood of 14 MeV: the aeasurement by 
Western, et al., at 20 different angles between 20° and 140°,’ and the seasure- 
ment by Kammerdiener at 18 different angles between 25° and 145°. The two sets 
of data differ substantially for angles less than 45°, and there is so experi- 
mental data below 20°. There ore also significant differences between the 
experiments! walues,. the theoretical values, and recommended walues of the total 
elastic scattering cross sections. The integrated elastic scattering cross 
section given by Western, et al... is 1.77, which obwiowsly does sot seree with 
the value 2.125 obtained by Angeli, et ra wsing =ase syetem theory; the cal- 
culated cross sections based on the optical model given by Smith, et s!1., fall 
between 2.35 and Jb; the recommended values are between 1.776 and 2.3; thus, 
these results differ by 25 percent or ereater.“"" The large discrepancies indi- 
cate that there is clearly « seed to improwe the quality of the experimental 
date. in the evaluation report, Seith, et al., pointed owt that by iaproving 
the seasurement of 14 MeV clastic scattering cross sections, particularly in 

the range 0°-45", the quality of evaluation cam be significantly improved. 
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is wiew of the importance of the data in the 14 MeV emperey some for applied and 
theoretical research, and in orger to clarity the differences of experiments! 
results and to fi! th wold of smell epgle data. we Seve gaecde laboratory aee- 
Sutements of tm ciltferemtial elastic scattering cross sections of 1+.] Mel 
aeutroas is saicobdbiuws at .5 ditterent snzgles between * a "=: these angular 


Gata are fitted wit spendre oo lvaom.als to obtain the integrated «lasti 
Scattering cross Sect lone. 


Ii. Experimenta! Setup acd Measurement [ec tmiqw 


The experizest was conducted on the +0) £\ high-woltage multiplier at thx 
Sichuan University Neclear Sciemce Research lastitute using the associated 
particle time of (light method; the experimesta! tw is showm in Figure |. 
The 200 keV deuterium Seam pemerated Sy the high—woltage seltiplicer bomberds 


the tritivue-titarion tareet. ond oroduwces seutrons throwgsh Tid.a) He reaction. 


The “associated” « particles are detected using « SS .@ thin-file plasti 
sciatillater which is cowled to the 3 AVP type photoelectric sultiplicr. 
This detector is positioned at @” relative to the dewterian Sew; the corre- 
epoading seutron Sess which is constrained byw the rectangular diaphragm is 
located §2* relative to the deeteriun => tt svetage Xeuet ron «gerry is . 
“Me. 






sei ond uct c 
Setector 
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acce \erat 
éritt tum 





Figure |. taperiaental Sete 


In this experiment, two different seutron detectors were used. The first com- 
sists of a ST45! liquid sciatillater 5 cm in diameter and 5 cm thick which is 

coupled to the AVP photoelectric sultiplier; it is used te geuvsure the posi- 
tice and shape of the associated seutron Seam. The second comsiets of « STS5! 
liquid scintillator 10.4 cm in diameter and 5 cw thick which is coupled to th 
KP2041 photoelectric aultiplier;: it is weed to measure the differential «last ic 
scattering cross section. in orger to reduce Sectegroune Soise, the seut ron 


detector is located inside the «hie!ld structure. The shield etrwcteure ia |.)-« 

















in diameter, | @ lome,. and [i é wi : i f lithium carbeomate in equs 
proportion pilus an appropriate cov me trix ride; the inner laver 
is a 5 cw thick lead ring sizniziz « interference due to hole-wal! 
scattering, the sliigument “ is made int > ham a gdoud le rust(um 2 
The shield weighs }.5 az. and is cried on an air-cushioned cart; i 
can be rotated tree! showt «thx xis 4 test sampi<. 
The POSition anc shape . ti eoc isatec «6™}wwt res bese afte ssetu Seseutced 
in both the horizgoetal and wertical directions. itt se6@cc lated Seam Des 4 
horizostal opening of *!.* see figure .) ame 4 vettical opening of *l. 
Sith the aid of « dSDidirectionsl laser collimator, the scattering test samp lx 
can be placed in the center of the aseociated beam so it is surrounded t t te 
beam. The axis of svametryw of the test sample is perpendicular to the bear 
Skis Of svumpetry; (th center ©. (th test semple is =m ‘rom (he target cemter, 
ang the flight distance of the scattering seetron is 1] ca. 
: 
. oe cece 
- © . 
= + 
. e 
" . 
- oF - _ io 
be ° 
be a . 
. . 
- . 
' ~——<«. .. - ~ ee 
* .- *. 
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Pieure 2. Position and Shap « Aseoclated Seam in the Horizont. 
Jirect ion 
The shadow come sbheorter is meade of stacked iron bricks; it is lomger ther 
SO ca, and its shape ond position are deternined »b * -e@eetry of th 
measuring angles. 
The electronic circwit diagram is shown in Figure }). A fast sienmal with ver» 
short tige comstent is semerated ‘rom the epodes of the photowlectric sulti- 
pliers of the « detector and the seutron detector, and passed through « 
comustant-ratico timing gewlce to provide tising signais for thx particles 
and seutrons. The seutrom timing signa’! with lower cowst rate is used as th 
“start” signs! for the timing analyser, and the timing signal with higher 
coumt rate is used as the “stow” signa! after an aperepriate delay. The 
6istribution of the neutron flight time is comwerted bw the tiging analyzer 
into corresponding pulse amplitude distribution, and then processed by thx 


wie 


1024-c hanne | sna lveer. 


pulse amolitc 
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Figure 3}. Slock Diagram of Flight Spectrometer 


Prom the ldth pole of the a detector photoelectric multiplier. « linear signs 
is extracted and passed through the timing chaenme! with the proper threshold 
and window width to produwe the required 5 particles; they ere recorded by « 
calibrator which is also weed te sonitor the flux of the seetroe Seam. fron 
the i2zth pole of the seuwtron detector photoelectric aultipiieor,. « linear slow 
signal is extracted and filtered throwgh the single tinting chanme!; thx 
threshold value of the spectrometer is selected based om seesurement seeds. 
A pulse shape discriminator is wed to separate the seutrons {roe particles 
and to eliminate +» baeckgrowsd. The output from the timing chenme!l, thx 
mseutron linear timing chenmel, sad the pulse shape discrisinator are passed 
through a two-stage adjustable-delay double-coincidence circuit to prowld 
the open signal for the sulticheane! pulse applitude senalvter where coinci- 
Gence epectral seasurements are sade. 


The sewtron energy threshold is chosen to be 1.5 “eV, and the correspoodineg 
time rescolwtion is | aos. The % cownt rate is 4+ « 10° cownt/s. The performanc« 
end operating comdition of the spectrometer are tested using « and 

“H (polyethylene) test sample. 


The scattering sample is « *"we metallic cylinder 2 cm in dlameter and 4 co 
in height; its purity is better then 99.5 percent. Alternate seasurement« 





et 











of the flight time spectrum with the test sample end the background spectruz 
without the test semple are gade at 2' different semgles between 6* and 1”. 
where the scattering angle is measured from the axis of the aseoctated seut roe 
beam. Two or three repeated seasur mts ere mwaede of gost angles with good 
results of repeatabilitw. All measurements are sormalized with respect to the 
3 @ositer cowmt. During the entire seasurement process, the stability of the 
energy threshold cf the spectrometer is being comstant!y aonitored. 


The seutrom count at 0° angle without the test sample is siso measured at the 
same 4 Ccomt rate. 


Iii. OQeta Processing and Correction 


For the geometric configuration of this experiment. the differential elast ix 
scattering cross section is computed sccording to the following formula: 


te o* #) Mie 2.) iL . i 
mw? *aH we a ee’ 


where S(*) is the set elastic scattering seutron cout at angle after comper- 
sating for the beckgrowsd; §(0) is the sewtron cownst at 0° withowt the test 
sample; “(>) and (0) are, respectively, the total count of . associated par- 
ticles corresponding to the sessurements S{°) and S(O); (°) is the detect ion 
efficiency of elastic scattering seutroms at angle ; (0) is the detect ioe 
efficiency of primary seutrons at 0°; is the distance between the test 
sample and the target center; | is the distance between the teat sample and 
the detector; S, is the total number of suclei of the test sample. %, cam be 
determined by weighing the test sample esing « precision scale. Thus, the 
probtles reduces to one of measuring the other physical quantities sent lioned 
above. 


in this experigaest,. we sade the approximation (0)/ ( ) = | because the 
energy of the scattering seutrons is very close te that of the tacident 
neutrons; the resulting error in the differential cross section is less than 
| percent. 


The large amount of seasurements of backgrowsd spectra indicate that sbovs 
20°. the beckgrownd is rendomly distributed with respect to the flight tim; 
there is so evidence of time-correlated structure. The accidental coinci- 
dence backgrownd ow the right side of the elastic peak with test sample is 
generally comsistent with thet with the test sample remewed. Selow 20°, du 
to geometric comrtraints, the scattering effect Setwren the target lining 
amd air cammot be totally eliginated; aiso, the angular distribution of this 
type of scattering is front loaded, heme the corresponding «last ic 

pesk position on the beckegrownd epectrum has 6 week Structure. The bece- 
grownd attenustion due to the presence of test sample is taken tote « meider- 
ation is data processing. 


Correction is made to the elastic scattering seutron peat Sased on the sham 
of the primary spectrum, thes the comtriftetion of the somelastic scatterings 


si 











seutrous is removed. 
tromic circuit is also corrected. 
to correct tor seuwtron flux stter 


angular resolution of the sreten 


lV. Results and Disc 


s3>. 
Teme calculated and corrected dif ter: 
shown in Figure 4. The total err 
analveis is presented ir able 


Table i. trror Analysis 





irrorc source 





Loum statistics 

Nopelastic correction 

Veometric tactor 

Verrection tor dead time in clectroni 
Detector efticienc, 


Orrection ter fiux attenuation and su. 


Number of asuclei in test sample ‘is 
weilg™t Beasurement 





Total 





ror comparison. Figure + slso shows 
ang the theoretical apeular distribdet 
given in Seterence >i. 
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The meseured angle distribution data from this experiment are supplemented + 


computed data for small and large angles using the optical aode; at O°, th 
satistw the Wick lLisi«c” 


3o s*) >" ico- : 


Te ax } 
where * is the wawe sumber. anc oy is the total cross section. 
Sy approximating the above data using optinw: Legendre polynomials, and inte- 
erating the approximating curve, we can calculate the integral elastic scatter- 


ing cross section to be 2083 : 76.6 ab. The expression of Legendre polynonials 
wee to represent the differential elastic cross section is 


SHE #) = BES 2 1956) Pe) 


where © is the are lemeth of the gases evetes SF ee), (£) 1, and thx 
integral elastic scattering cross section is Cai E} = 2 ‘3 ca) me, 
> 


The geasured integral clastic scattering cross section walues trom this experi- 
ment are in good agreement with the valwe of 20%.65 ab computed in Rel erenc« 
(9) eping optical mode! parameters and with the walw of 2120 ab obtained ir 
Reterence (}) using gasses systen theory. 


In order to obtain reliable data on integral elastic scattering cross sections, 
it is secessary sot only to taprowe the seasuremenc of differential «rons 
sections, Sut also to gsake reasonable aseuwmptions about differential cross 
sections in large and emall angular regions where experiments! data are 
lacking. This isewe requires further discussion. 


Ove te constraints in experimental conditions, there is « lack of experiments! 
data in both the emalli-aengle region ©9°-20") and the large-angle region ('6°*- 
180°"). Im the past, aanes! extrapolation techniques, extrapolation using 
Legendre polynomial approximation, or amalytica!l aethods based on theoretica«! 
models have been used to fill these gape. For low iacident seutrom energy. 
these methods vield sisilar results because variations in the angular distri- 
bution «re generally quite emall. “Sowever, a8 the energy lieve! increases, thx 
angular distribution Secomes gore an¢ gore front loeded and large 

differences between these aethods become apparent; generally speaking. tl 
higher the energy lewe! end the heavier the owlear weight, the larger the 
éiftfterences. for exemple. owr calculations show that in the integral «las- 
tic scattering cress section of Sicbiae in the seighborhood of i+ “Mel, more 
then 70 percent of the contribution comes from the region below 20°, wher 

mo experiments! data existed pricr to this seasurement. Western, et «!., 
obtained the elastic scattering cross section of 1770 ab by extrapolating 
from the blackcore model"; Seith, et al.. applied extrapolation and interpo- 
lation processing to the same aengulaer distribution data to obtain the valu 

of 2030 eb’: the difference between the two is 272@ ab. 
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Figure 3. Differential Circwit Model of am Edge Turbine Blade 
Seubstituwt ine eouations (6) and (7) into equation (5). we get 
&. x)! -— > & _ : -?P z -F . : 
2iz 
** 5 
s —tea Psi? Ss) 
. - — So) 
where ~ ,_=F F e3 
ich is the saxigws oueping rate of the element shen the presecre om the 
inlet side remains unchanged. is a ast ant 


According to equation (5). we can aske an e¢ 


as the ome shown in Figure ) tor the pumping 
circuit in Figure 3} and those of the vacuu 
ji.= éz ™ 
aT = «Ff 
éz 
) z 2=U.iz 
Pirie Pus 
From the equivalent circuit shown in Figur: 
equat ions 
didizi=dl,- ct f2)- 
a iri=- os 
+ 


and condition 


viwalent citteremtial elect romi« 


element. The perameters of the 
system are related as [toil lows: 


Z) a 
yf. 
y =P, 
_ = 7 iet the following 











Sy re-writing equation (10)-(12) int acum perampeters. we pet 


=_ = P : -?- : 

fiz _ 
Pig) _ U.tz 

a: -F- >) 

= » 


By differentiating equation (13) and substituting it int ls), we wet 
fUAz) . F 
= w z 
<x *.F 
Then, from equations (15) amd (16), U,(x) is determined. Afterward, Uy(x) is 
plugged beck into equation (14) to determine P>ix). Then, the compression 


ratio can tbe dcetersinced dv 


Sy averaging equation (1/7) with respect to the blade length, we get 


Because any orectical cumping clement set isi ices im ioas . we have 
a" : = 1 


Eousation (18) can be simplified as 








In the followims. we will discuss « ‘ew special cases: 





l. The impeller spacing t-~, i.c. 2 single blade turbine. In this case. the 
radial tiow com@uctanmce of the aan is infinite. i.e. Fy= Therefore. the 
seconé term of the denominator in cousticc lS) becomes — 

. sects. -—- = | 

> , i. 


The compressions ratic of 4 pumping «element. which is the compression rat ic 
the impeller. is 


. i- i- i! 
A =i- si- _— 
oa . . - te 
. S° = 
which is idemtical te equation (.). Setice that ecustion (19) does sot apply 
to this special case, therefore, it cammot be esed to find the compressica 


ratio. 


2. The impeller specing bo. i.e. the carp of « mbination turbomolecular 
pump is the wintews. in this case. F."O. Sy substituting it inte equat ton 
(19) we get 


which shows thet the iesk has co ellect om the mopression ratic. Gur under- 
standing of this comclusion is that when the seperation is sero, the ef*ect of 
the lesk is comcentreted at the cao. it if @et sepread cwtwerd anc the sveran- 
ing effect cam be seglected. 


The siddle turbine show in Fieuwre | cam be expressed bw the equivalent cir- 
ewit shown in Figure 4+. According to electroni irewit theory, Figure 4 is 
equivaiemt to Figure 3. Sy changing the electrical coméuctance d¥, t 
L/2(6¥4) im Figure 3, we find thet the redial flow rate Uyix) and the pressure 
on either side of the impeller are identical to those im Figure 4. Howewer. 
the redial pressure drop P)(9)-?i: * the exthewet side is increased by ome 
fold. Im order to distinguish thes, the woltage in Fiewre 3. i.e. the ores- 
cure. carries an * when we use the equivalent cirewit im Figure } to solve 

the probles. The real oressure intensities om both sides of the iapeller 
should be 
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Semce. the compression ratio i« 
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Moet soractical turbines can geet the sbove md it ice “refore. we ar 


Setereine the compression rat i oy <cirect iv uesinan eoquat i 


K-13) F -cal. *ih- =) 
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Sy sveraging equat tor ss) with reaepect ¢t the DdDisade caath. we ae 
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figure + Ditteremtial Circuit “iedel for the “i © Terbine Bl ade 





Similarly, because 2 practical pumping element satisfies the comdition . 
therefore, equation (25) cam also be siaplified as VY -£ ~:. 








Shen the spacing b&b = ~, from equation (25) we get 


When the spacing bh - 0, from equation (26) we get 


R =k 
which is identicai ¢t turdine A om the edse. 


We will discuss the choice of the valwe of the flow conductance Fe. From 
earlier amalyvsis we understand that the radial flow in the gap dwe to leakage 
is an internal sotion of the gas solecules. It is sot limited by the inlet 
aperture. Therefore, its flow coméectance showld be calculated by using the 
formula for a lone and sarrow slit!*®! 


> oS AT al 37 
F.= 3(——) ; 


where t. is the eum of the blade separation ¢ and thickness on the cross- 
section of the blade; i.e. 


Let the amale of inclination of the blade be ©2720". the blade lenath 1-20 am, 
the leak gap ‘1 = 0.5 am. impeller seperation & = 7 am, the bliaede width } = 

10 am, and the thickness of the blade be segiected. The distribution of com- 
sression ratio slome the lenmeth of the blade obtained besed on equations (17) 
and (24) is shown in Figure 5. Corwes | and J represent the siddle and edge 
turbines. respectively. The dotted lines om the top and bottce represent the 
two epecial cases thet bh « O and h = =. From Figure 5 we cam see that the 

cepression ratio of the siddie turbine is higher than thet on ihe edge when 
the impeller seperation is the seme. FPurthermore, the lesk affected area is 


slieo empaller. 


+) 








in the above discussion we did sot ciscuss the sutwal interact icon tween tw 


neighboring leak gaps. in reality, the spacing between turbcomolecular pum: 
impellers is very emall. usuclly less than ] =e. Therefore, leak afiected 
areas are sostly comcentrated near the cap (see Fiewre 5 Leak affected 
areas of seighboring turbines almost do a verlap. Thus. their sutua!l 
interaction can be sesgiected. 
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Figure 5. Compression Ratio vs. Slade Lenet! 
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Figure 6. The blade perameters are: 30". ~ = 0.9, belGem, 1+2Sem, 


enc the tepeller outer diameter D16o. ” The impeller seperet ice 
jestable. The blade parameters of the fixed impeller ore the same os ' 
the sowing itepelier. 

—~ a 


In the experivental apperetus, 4 combination of « is-3 sechanica! 
F-20) diffusion pump ic series is used as the fore-cume. 
molecular pump wes lubricated by « high teppereture inet rument of! 
lasted for approximately 10) hours in use. 

















Pigere -. Experimental Apperetus 
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9 - cold trap; 10 - air release walwe; |!) - cooling weter pir 
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Figure §. Cross-section of the Expertaents! lapelicr 
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Schematic Diagram of a Pulsed Active-Passive “Mode-Locked Soiid 
State Laser 
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Tos) = epi — 18!) — K coe! +ef7))) 
apc the corresponcing equivalent semplitude transmission coefficient is 
Salt) = exp) —@l! — K col 4ef 7) I}. ‘s 


Equation (5) shows that the frequency and phase of the equivalent asodulator 
are the seme as those of the actual sodulator and only the wavefore is 
slightly different. Figure 2 shows the transmission fwaction of the equive- 


lent modulator tor ¢@ = 0 and d « L/1 . is the cawity tenet?) and « aodulsa- 
tion depth of 2 = 0.25. As cam be seen, the difference in the sodulation 

wevetorms is wery slight and the effect of ¢ on aode-locking is expected to 
be small. “ost of the calculations are therefore comducted for d = 0. For 
6 = 0, Equations (5) and (6) can be simplified to (7) and (8). respectively; 


Tea.t) = epi ae’ ( let)) 


felt) = cpl — 18 ae’ | Det)! a 
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Figure .. Transmission Function I, eit) of the Equivalent Modulator 


Modulation depth 2° = 0.25, curwe |! for d = und curwe 2] for 
é=-tL/i0 


we again wake the aseweption that, in an active-passive mode-locked laser, tt 
pulse sequence originates from the initial noise fluctuation. We first com- 
sider the problems from the viewpoint of the fluctuation msode! in Reference | 

In this godel,. only the variation of the swerage light intensity is calculated 
for the initial phase. After the stimulated emission far exceeds the spontane- 
ous emission, we assume an initial pulse croup consisting of ™ pulses. b= 
intensity distribution of the “ pulses is logarithmic” and the sagnitudes 

the pulses appear in « rendoe order. “ow we add an active sodulator in thx 
cavity. Te -(t) is equivalent to 4 “window” function and each round trip 
passage in the cavity is equivalent to ome sultiplication by the window 'uwx- 
tion. When the stimulated emission far exceeds the spontaneous emission, th 
laser field has made thousands of passages in the cavity and, because of thx 
vindow function, the order of the pulse magnitudes is mo longer totally random. 
Owiovsly the probability for a large pulse to appear in the center of the 
window is greater and the intensity distribution of the pulses is so lonper 
logarithmic. 


For wery emall 2°. the effects of active godulation is also emal!. for « 
given pulse sequence the intensity distribution does not deviate greatiy ‘rom 
a logarithmic function and the order of the pulse sagmitudes remains esser- 
tially randoms. Using widely different pu se distributions, we computed thx 
intensity distribution for two limiting cases: ({1) logarithmic {uwnctios 

of the soise distribution, and (2) logeritimic fwuaction sultiplied by the Wr 
power of the window function (7). Here S is the oumber of passages of thx 
laser field in the cavity. We found that. a6 lone «as is sufficientiv ome 


. » @ 


all the calculated results are very close to each other. 


As increases, the behavior of pulse development geredually changes ‘rom 
rendom to deterministic and the calculated results for different pulse 
distribution begin to differ comsiderabivy. This shows that the positions 





cistribution of the pulses of difterent sagnitude cam so longer be considered 
randgom when the stimulated emission is such stronger than spontaneous euission. 
\t is easy to imagine that, for large . large pulses will occur at the center 
of the window anc smal! pulses will appear at the edges of the window. We 
theretore choose « distribution when the pulse magnitude is greatest at thx 
center of the window onc the pulses eredusllw become amaller away from the 
center. The intensity distribution function of such «a pulse distribution is 
éitticult to calculate. Tentatively we take it to be a logarithmic function 
aultiplied by the “Nth power of the window function, (7) or (5). Saturally the 
halt-width of such « distribution will be somewhat emaller than the actus! 
hali-width. When is sufficiently large and the half-width of the Mth power 
of the window function is much smaller than the half-width of the logarit tmix 
tumction is guch smaller than the half-width of the logarittmic (umctica of 
ise Gistridbution, it gay de shown that the calculated results obtained 
itving the 'luctwation gode! and taking the position and intensity dis- 
ion above are the same a6 that obtained by using the pure active aode- 
locaing aodel. After such modification the fleuctwating geodel has in fact 
lost its statistical meaning. In the pure active gode-locking gode!l the 
eer (tielé Segins with a umiform single gaode field in the cavity and askes 
aany pessages in the cavity. In each passage the laser tield gust go throug? 
tm ective aodulator, the amplification gsedium, and the saturable absorber. 


Sasec om the discussion sbove, we propose the following godel. in the carly 
Stage of mode-locking, we use the “modified fluctuation aodel” and calculate 
oniy the vweriation of the swerage light intensity. When the stinulated «epis- 
sion (tar exceeds the spontaneous emission, we choose 42 collection of ™ pulses 
we take the intensity distribution of the pulses to be the logeritimic 'ux- 
tien of the solise distribution aultiplied by the Sth power of the vindow fuxx- 
tion giwem in (7) of (5). S is the oumber of passages already made *y the 
laser field in the cawity. The sizes of the pulses are the largest at the 
enter of the window and gradually decrease to the two sides. Calculations 
sre then gade using the equation given in Reference 11 with an additions! 
active gsodulation term. After gain saturation is reached, calculations are 
mace using the quasi-steady state analytic theory.” 


Althowash it is difficelt to assess Sow well the aodel describes the behavior 
of the pulsed actiwe-ocessive sode-locked solid state laser, the discussion 
sbowe Sas shown thet the gode! correctly ¢escribe the two limiting cases: 

(li) when approaches sero, the gaodel approaches the theoretical gode! ~ tor 
s pure pascive gode-locked laser; (1) when becomes extremely large and tl» 
effect of the saturable absorber becomes correspondingly small, the aode! 
approaches the theoretical model for « pure active aode-locked laser. “x 
there! ore mducted computations for the genera! case using this agode! and 
(Gmparec th reSu.ts with experiments. 


ic “ode! 


6 


, 


we examine the Sehaewior of « laser pulse that propagetes ome cycie in th 


riage cavity shown in figure id 











l. Pulse Parameters 


we aseume the electric field of the laser pulse to be of the following tors: 


Fis) — EUs) (9) 


where E(t) is the complex amplitude, and f. is the center frequency. for 
simplicity. the amplitude is normalized so thet the pulse intensity (power 
intensity) is civen by 


1s) -= | BG)’. (10) 


E.(t) as the pulse entering the seplification medium, the peak value of the 
pulse occurs at 5 = 0 and £,(f) is the Fourier transfore of £,(t). 


2. Amplification “Media 


It can be shown that the amplitude gein of «2 wmilformliy broadening laser is 


4 
—_ SO _ 
an = GU Gass! — 


where g, is the saturated amplitude gain at the center of the lime (f)) ame 
of, is the atomic linewidth. 


If E,(t) is the pulse emergisg from the gain medium, its fourler transtor= is 
Edt) — eh!) - EXD). 12} 

3. Saturable a-sorber 

Using the four-level system shown in ‘igure } in describing the abdsorpticos 


characteristics (*;, = 0. ts: 2 9) of the saturable abeorber,. we deduced an 
expression for the absorption coefficient’ ***: 


cnmanel-tfrAPa] 
fet loft ieee} an 


where &. is the wobleached absorption coefficient, I. is th saturation 
iatensity. ‘(i.e.,. Te.) te the relaxation time of the saturable absorber. 


For the epecial case of fast relaxation ("~)),. (13) gaw be siaplitied to" * 


&s) o ——_ 2... 
1 > (iG)/1,) (14) 


Se 
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Pigure }. four-lewel Emerey Dieeream of the Seturaeble Absorber 


The amplitude transmission coefficient through the saturable abeorber is 
Tals) = xe|— + ats). — 


Clearly the pulse after passing throwgh the absorber is 
Eds) — Tals) - Eds). (16) 
The pulse intensity I(t) appearing in Equations (13) and (14) is 


Ms) — b| Exs)\" (17) 


where > is the beam cross section in th geein geedium and the saturable 
absorber. 


+. Active Modulator 


The amplitude transmission coe!‘ ictemt a.¢¢(t) of the laser pulse passing 
throws? the godulator is civen by Equations (8) of (6). Sisce the laser pulse 
suffers « certain time delay ‘let the time delay of the puelee envelope be 

5) in passing throwgh the gain aediuem and the saturable sbeorber, te pees 
of the pulsers is so loeger at « «~ 9 bet ot t« = B8 whee the pulse goes through 
th: eoduleater. The pulse coming owt of the aodulator is therefore 


Bde) — welt — 8B) Ede). (18) 


Am amaivtic expression for 5 cannot te deduced easily Set ites value aay be 
obtained by simulation c*iculatios. 


The ideal eodulation frequency. that is, the geodulation frequency in the 
abeence of detwume. is 


$5 





where L is the optics eagt ' cl rity. "his ‘reouw: is di 
the Getume-free goede ation * ry - : xtivwe aoge- 7 " _ 


‘ «at, 
in compidering the effect = cGetume erre | the @odu ator. " 
Getined as the frequency shift from the idesl sodulat le on 
This definition is [Sa iestent wit t™ oe siven > Mrris aac ™ " 
_ “=o: the shitt is seeet ive. ac We i. —~~e Ce ShLTT is ' 
5. Completing the Ring 
Pimally,. we take inte sccownr the time dela . ; ’ wred i - 


the ring anc iat roduxe< aT etts« c.ve oss ~ See tat .. > . ss >tzaa 


after one cycle: 


Eis) — api — - v\- EL: — T.). 


tere inciudes the output loss the owtpet sirror aad tt $s 
cavity. 
>. Chenee in Geis etticient 
The e@Gustion satisfies by « pair etticiont « (ts ie.) a e deriv 
trom the rate equation the four-lew wer. the sat erat ic 
the equation is simp iificd 

4. **/, 

ae ir 
where ©, is the cross-section ‘or stimulated emission ane is th 
enerey. 
Lot the light ietensity and th ‘Trespondéing gain in t™ ewit the «ft 
peseage >y iy anc g. Tesepectively, them it is easy ¢ ow «6 feet 


ben we 


where +, is th Du. ene? ag 4%. '‘™ “vi . (ver . (™ ~~. 


mot, 
7, = . lelthae. 








Iv. “Siodiftied Fiuwctwsetion “ode. 


The calculation steos and the meaning of the symbols in the variows equations 
are ciwen ic detail in Beterenmce 1! and will sot be repeated here. We sow 
describe the sodification of the sodel. 


Sased on Section Il. the relatiwe instensity of the pulses ia the initial grow 
of pulses is a6 ‘'colicows 


1, PN ele = 
? . : 





. =e (e=— 3, 4, a uw) (26) 
Sm lM, P), (27) 


Gere C(™P) is «2 comstant’ * Jdeteruined by the aumber of pulses ™ and the 
probabil ic The definition of § is already giver is Sectios Ii. 


~ 


Equation (14) im Beterence 11 is then geodities to be 





(= ft. 2. Don ww). (78) 


Equations (26) and (25) are walid only when the geodulator has so frequency 
shift error. in the presence of « frequency cetume error, 4 pulse aay pass 
throwsh the eoduletor ot the center of the window in « certain passage, Sut, 
as the pulse circulates in the cavity repeatedly, the time at which the pulse 
passes throwgh the sodulator gradually deviates from the center of the window. 
We therefore sodifw Seustions (26) and (275) as tollows 











1 (-+=(i- z-3)y 
op 44 ae’ «- 
Lb. = | = 
a —_ (29) 
an fe= i, 4, » M) 
’ 6-0+Fa-yp 
Tews @ lag @ fe hd eed I} 
1 +> of,. im ~) 
(emi, 2, rn w). 
when Of, = 0, (29) reduces to (26) and (30) reduces to (28). 


By combining Sectioms I!ll and [V, we hewe « complete theoretical aode!l. 
Analytic seletioes ere extremely tard to obtain but computer siaulations 
aay be eeed instead. In the companion article, we present the computer 
simelation results. The theory and the experiment are in good qualitative 
agreement. sumpesting thet owt model is « reasonable one. 
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APPLIED SCI*NCES 


THEORETICAL CALCULATION OF PULSED ACTIVE-PASSIVE MODE-LOCKED SOLID STATE LASERS 
(PART If) 


Beijing WULI AUEBAO (ACTA PHYSICA SINICA!) in Chinese Vol BM Bo 5. Maw 85 
op 610-421 


Text <Abetrect: Competer simulations are carried owt using 
the theoretical gode! presented is the previows paper for 
pulsed act twe-paessive aode-locked Mi-gless and ME: TAC lasers. 
The dependences of some characteristics of active-passive 
mode-locked lasers, such as aeode-lockiag threshold, output 
stability. pulse width, and pulse asyumetry,. os the aodulsa- 
tion depth and detwming of the active eodulator and the 
relaxation time and comcentration of the saturable ¢ve are 
obtained in the simulations. The theoretical reselts sre is 
good qualitative egreement with the expertiaents. The sige- 
lations explained some of the experimental obeervations and 
provided further understanding of the physical processes 
inwolwed in active-passive sode-locking. 


|. Competer Simeulatios 


we hewe conducted computer simulation tor pulsed active-passive aode- locked 
ecolid estate lasers weing the theoretical sodel presented in the previous 


paper. * 
l. Simulation Calculation Procedure 


Firet we calculate the édewelopment of pulees and the teacresse of the gain for 
the pulee sequence using the sodified fluctustion sodel.' Whee the gain ¢ 
reaches its gaximue wales, the intensity and gain of the largest pulee are 
reached. Using the godel described in Section [Ill of the previows paper, the 
lergest puelee te allowed to repeatedly pase throwgh the leser cavity in the 
simulation end its evolution is fellowed. The saximum iateasity and gain 
recorded earlier are weed ac the initial waleues in the sigulation, aed other 
pulees are treated os « beckgrowsd. Using Reference 2, the emall signal sole- 
tion is first cbteined. in other vords, we intentionsliy tept the pulse 
intensity at « low walee. In this case, « steady state solution can siwveys 
be round after the pulee aakes « large cumber of circulations in the cavity 
oo getter whet ite sterting puelee shape is. The emall signa! solution is 
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Figure }. “Sormaliged SHER Vereus ~* urves of « WELT TAL Laser Under 
Pest Owtpet. Valees of J are shown of the curves, 
* O.2,. @ © 1.0, and so detume 


eode-locked “i glass laser alec sharpens. bet sot a6 gach aos thet of the 
BG:Tt&. laser. The correspoeediag cerwes of the Sd clase lesser are sot shown 
were. 


2. Stability 


Act ive-paseive Gode-locking is smown toe leproewe the stability of leasere, sapais 
confirmed in owr calculations. Fiewre |) shows that the aeode-lockinge window 
widens with iacreasing sodulation ‘alee trwe for MW elease lasers), indicating 
an increase io stability. in order to quantify the etebility ieptowement, we 
calculated the percent chenges in the output pulee strength wher tu pumping 
rete is cheneged >y |} percent. We call this sercent chanee the cutout dewla- 
tica. 


Figure 4 shows the output deviation os « fupction of the aeodulation depth. 
Figure 5 shows the cutput dewlation wersus gdetwming. Figures 4 and 5 show 
thet the Owutpet stability of am ective-ceseive agede-leched laser taproves 
with eedulation depth and deteriorates with detuning. 


In producing aon active-passive aeode-locked laser, one always etrives for « 
lower threshold. « Sigher stability. end « lower sensitivity te aeodulaetion 
frequenc) and cavity length. “Tt geguistor is cet the gresater the better, 
instead, there exists on optimum depth. the same is true for the dve comcen- 
treticon. These optias! vaelees depend on the cavity lowes, the beam croee- 
section ratio, the relexmetion time, end other epecific requirements. General - 
ly spesking, the geodulation depth for « WE:TAL laser showld be ereater than 
thet ter « M alesse leser and the dve comcentration show!ld aleo be ereater. 

In eédition. our calculations slee showed that Si: TAC lasers can achiewe « 
higher output stability. 
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reac™es its Sarin, *™ sevametr reverses aoc t™ (e6¢ieeg o¢ee SoC oe 
steeper. The changes ia Figur« sre for a ™é glass laser Set « MEI TAL shows 
tt. sae sevametry reverse Th sow f this penomeeoce should be oup : 
ere. For 4 seturable sbeorher wit imite relamzsetion tige,. tqust ions 

amé (15) of Sefterence should be weed in the calculation of the amplituwée 
transmission coeflticieont. This t“enemiesion ‘'wectice Ses two effects om tt 
simulated pulse. ope is to slow down the gGecayv of the pulse tail and the ot her 
is to delay the pulse somlineer Te etter gominates when the pulm mt 
ity io emelil and the result is « oper leading edoe and « Steep tail. ih 
‘iret pulse is figure a the ight iotensity iecresses,. the @ve is cradus 
ly Dleacted end th ‘iret ef'ect Secomee gore laperteet. ceuwsing th: sevemmetr 
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*. Dietempce Setwees the Modulator and the Owtpet “Mirror 

im orger to study the effect of the distance between the aeodulator and th 
output girror,. we carried ow calculations while werving ¢ irom sere te IC 
of the cavity lemegth. Sesulits show little chanees the threshold. stability. 
me pulse wicth, thus cosfirmieag the prediction ia Bef erence amd ont orming 
the «=perigeets: reeelt in Seteremce 10. 

tit. Ex lusiosg 

=e Sewe proposed «4 theoretical geodel tor « pulsed active-passive aode-locked 
solié state lsaser apd comduacted computer simulation - oe and ME lsé 
_aeeTts . aicelated results confirmed experigaents! observed phemomems of « 
weteé modge-loceing threshbolé, ac improved stability, and = iecreased pulse 
wicth (ower thet of « purely passive agode-loched laser « theoretical 
reeuite are in good qualitative agreement with the experiment. ime siampii- 


[ying seew~gtions were gage in the gwodgel,. it is a=reslietic to e=pect quantitae- 
tive serecmerc. 
== “ewe o@tained th effects oe eode-locking by perameters the seteradi« 
Sve and the goguiator. These results will b« impertent | « isprowements 
ot am activwe-pessive gode-loched laser. Gur aode |) success’ Sesctibed the 
peveical precess of active-passive gode-locting. it « eééditicsn of = 
active geodelator. the pulee develogment chesges ‘rom « rendom bebewior to a 
Setereioistic behewior as the eodulation depth iacreeses Taie io the essence 
of the teaprowed etability. 
& amow . ot gement Thies wort is campleted ot th ‘ee iwereit im the Vertes 
fegeral Gepebliic. The suthor theeks the support provided the ermen federal 
Sepebiic and the Sambeolidt Poungeticon and Professor >. wou oer _imde for Mis 
support. ’ «90 thentse tose (eiwereity ‘of t™ wee “ sm™pwet«t 
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ihe (heehee ond woe Ger Linge. to be publ iehed 
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PTICAL ADJUSTMENT FOR EOT2IO00 INFRARED RANCEFINDER DETAILED 


Beijing CECI TOMCBAD (| CHEUDEST AM C“AIOCRAPHY SLLLETIN is Chinese & ), 
75 Jum 6&5 pp 33-39 


Excerpt! Ina the article “A Stwuty of the Four-Ames Problesof the EXOTION 
infrered Rengefinder™ published in Yol 5 «f CEBUL TONCBAD. we made an initia! 
study of the four axes relaticashis of - Im this paper we discuss th 
sechetion and the optical sdiustment of the EXT. 


The optica. adiustment of the DOT diftters trom that of am ordinary t teodo! it« 
and inwolwes the esdiustment of the optical paths of the four anes. 


The EOT is « stand-alome spoeretus and the disassem>iy anc séiusteent aust 
performed strictly sccerding to « set procedure to inewre the optinuw® operat- 
‘ag .oedition of the apperatus. Sere we describe the cisaessem>iy procedure 
for the iafrared optice and thir operating priacipicse. 
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Lite Curves 








of eoderate apgles of iecidesce. Ghee there is « large angle of incié¢ence, 
the gore rapid sir flow seperation of ASW causes the lift-drag ratio to bk 
nearly the seme. Canperés baewe obwiows effects is teprowement of the lift-drex 
ratio of FSW. while the results ere smaller with ASS. a6 is shown io Figere >. 
This is because of the greater froetwash effects of FSS compared with Ate. 
Moreower. the canard body-eddy remewsl iaprowes the reselts of FSS wing surtace 
flow fields rather well. Whee the angle of tocidence reaches 17". there ot il! 
is =o ctwicoews sir flow seperation oo the asic wing, whereas rether large «ir 
flow seperetice regices begis to appear ot the wieg tip co ASS. cousiog «2 rapi¢c 
imecrease is ¢rag. Cameré placement affects loed-drag cheraecteristicse. Under 
msogerate angles of iecidemce,. the lift-drag ratio of close-coupled camarés is 
greater thee far-coupled cerards. For FSS with fairiog paemels, the lift-éresg 
ratio of emell pampelis is betier thas thet of large coes. When o is withia « 
remge of less thee 10°. drag is redeced. The teprowemests ic lift-drag ret ios 
are shows ic Table |. 
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Figere 5. 
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epue@gs. & - i. EF” = l-m, i* #4, @ . is the tanpent walee 


AL sebeomic 
=} s@ Of gweesg of the 'roet e¢ge of the emeil tairieg peeel. ead 
: > -T-. whiie re = i > z-. 


etereiastion of asoerwmsal flow should rreepoed ¢ the Sowedary coadit ic« 
“ Sra, <a } eo-dé2 @2)) . > ¢ 
— ~ 
The surface edéy istensit, . ts éerived > solivies this lisesr eouct | — 


Tee Se ) geegel FSe enc the correspoediag ASS were esoed for calculiat ice the 
-35t Gietcibetion io the ¢irecticon of spread tor Te, c*e ~@, S66 the Litt 
eetliciest ¢istribetion is the éirection of spread, ©,*/C,. it gore clesely 
approsiaustes oc optiawm lLosed cistribeticoen wader coediticogns of equal weight thea 
So ASS. Saece cogpered with as elliptical distribeticon. this type of distribe- 
tiem Bes «2 oes C€istribeticon thet is copceatrated at the wiag tip. The Teee.t« 
' the competetiogns ere shown io Tabie .. 


Tabie 2 .Sapericos of Aggie of Spread Litt Distribeut ica 
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; Thee Use of the Treameceic ened Supersonic Ares Rule 
itt Sewe DOree of « Forwerd-Swept Sing Umit 


Calculate the lero- 


Seceuse there often were certain coetrolling croese-secticas in the ovwerel! 

comet igueretioen, the opt igus cross-sections: cistribwtice tor siniaws rsere-iiltt 
weve ¢reg for a aircrett wes derived. The Esiaton sethod ssewmes that « * ©, 
= °- | ope that a2 = EG(i = 1,2....8) shen the crose-seectiogsl «fer i. seeuned 
> be 510) = & StL) © © ame SURG) = Ag, the Sia) distribution for siniaw® tere- 
Litt wewe drag end the correspoediag siniows tero-iiftt wewe ¢rag valiee ©, a 
™ éerived.? ie er@ger te tactiit¢tate computation, the Lemsgth of the fuselage is 
eum ' |. Gee the reference sree is .. the tere-litt wave eras : 
etticiest cas be writtes as: 
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AUTHOR: SUN Haoging .'327 3°82 3237. 
IHENG Shanliang .5/ 4 . 
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8G: Wore 


TITLE: *Preligsiaary Studies On tr Preparat f 2 ; 
Bacteria ¢.5.<-1 and Its Antitumor Activity” 

SOURCE: Smangma. FUDAN TVESAD ...FAN Ect t DAS 

SATUBAL SCIENCE) im Chimese Vol <%, Bo <, <= 


TEXT OF ENGLISH ABS? RACT: 


Ths paper w the fret report on the riteeomal veceme from (iram ner ta ter ae 
S-O,-1) m Chums Vermwus webaigus soch @ ultras deruptem, dfferental 
centrofugetsen anc gel futreteon were ceed for 4s aoleteem The remut sleet thet the 
rioscenal Vaccine cous stpulete Lye Gomune respucum of spdeen a more, a sore 
the proliferation of transplanted S-' 9° tumor calls = the pertiomem ca’ tr of mre 

When coed @ combunstzen wh the meompiete Freund's edjurent, the mi btory 
effect of the vaccime became much bgber than that of the Feccime uel some And the 
toxzeerty of rebosome was ower. The results coukd provide some fects for the cece 
preperaizc, of antitumor ur unopotes Lutors. 
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Tits A Sew Electroe Microscopy Staining SEtPOS for Terpmorogicas of 
of Gubber-Sodified PV. --The Selfochloridges-teaevy Setai Staining 


SOR BCE Sei jimg CAOPERZ[ TORCEIS POLYMER COPPEBICATI ONS. in UDiaree & 
Feb &> pp 60-69 


TERT OF EMCLISE ASSTEACT A sulfochioriges-Besevy G2CSi SCSinikg BEIhos is 
éeweloped for gorphologicel studies of rudder-aodifics PY PUL CPE, POL, Eee 
PVC / BS. PVC/ACR. ef The st€eicing proceéute 16 68 'Ollows >pe< imaens 


reect with BS0,ci Selow -5°C. thee ere embedées 18 CPORyY TeSin EHS Sic tot ome 
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eaveguice Lens 


SOURCE Tia it TLARS LS ~AL.. * hi ate Pera 4 * 


am Chamese Bo i jan $35 pe 20-2 
TEXT OF EMULISH ASSTRALT The aberration of thx ate § 
wSVeguice 16558 She Che .ignt intemseit sistridoution at 


been calculated Sy ray tracing ond Fourier Tranefor=mat: 
optimme aperture of this liens apd the Ginmismem «ic f al 
Se Getereines cOmvVemient iy with ow : 
eberraetions of the liens is corrected with the twice : mec mrt 
the sphere Soth sphere anc plane waveguices : : 

moce. epc the aeatured effective incen rat: 

while the focal spot of if 2 is obtained at « relati " 

The experiment results are in good agreement wit! 
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-) October 1985 


AUTHOR: GU Yidonmg (7357 5065 2639) 
TU Liamewin (0205 3550 3040) 
WU Jiega [OTO2 O94 6671) 


ORG: Nome 
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TITLE: “Research On the Properties of Blwe Tungsten Onuicge Prepared By 
Intrasolecularily Seégucing Metnoc* 


SOWRCE: Shanghai FUDAN IVESAO (LIPAN KEIVE SAN JOUPSAL OF FUDAN UNIVERSITY 
BATURAL SCIENCE) in Chinese Vol 24, So 2, Jum 35 pp 141-146 


TEXT OF ENGLISH ABSTRACT: 


A new method for preparing bier tungeten crade was Geert’ Wah AIT oc raw 
metersl, named IRT (Intramckculariy Reduecmg Tungetete) wes erothesed Then. 
IRT wes bested m N, stmp ot 620- 30°C, for 0.5 hour & give ther tamester onnde 
and the téus tungsten oxade was crestqreted by X-ray deffrectee | Ro cee tremens 
S E M and chemmral apaipen 

The crystal of the bier tungsten cxnde was emple, WO, Party - 99.99% and 
surface cree 22~30m"/g Other oropertas, K*-sheorptem and tree Gemety Sere 
reported we 

The tive tungsten cusde prepared by the wer os an chee! ceria Miler for 


manefecturing ; cudocts of tungyun Paper ¢ , . 
Li) BRart-Othmer Zacpelepadio of Chemece) Techedegy, Vel D0 Wiley New York: 1853)» Ses 
(2) 4. © Bailar, Compretecsve lnergeae: Chemesry Vol 5. Pergamee, Osferd( le7) _» Tes 


SU 6% BO... 7) 

. Py 1 S23 Ge tee) 

[T) Jom 79 Be lee) 

(8) KG Bertuers. C A ie? Dette 

(9 Jap S00 Se lS) 

(3) B A Bim end F Tiage, Ate Cie feed Se Bene OO 1 
(ti) «Eeetee Leste, 400 Cie 4eed Se Newey MIP) OD 
‘1 GOB et o> lee 

> CS 34 Ge le 
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AUTHOR: JU Lumye [2040 0243 3766) 
GU Yidong (7357 5065 2639) 


TITLE: “Preparation of '!1!-Tumgsto-nictbeo-ghospmoric Aci¢ and Its Properties” 


SOURCE: Shanghel FUDAN KEVERS (LIBAN EERUE SAN) |_JOUPNAL OF FUDAN UNIVERS! 
BATURAL SCIENCE) in Chinese Vol 24, Ho 2, Jum 8 pp 147-152 


TEXT OF SWGLISH ASSTRACT: 


1. Tungrio-anbo-phasphers acl was prepared by misig proper amounts of 
ead~uom neobete, tungviste sod phasphete = alkaime soiutmwm, {oicwead by ecad:f cata 
wah colferic acid & pli 0.95, and then bolling for 15 minutes lelstem of the wild 
wes performed throagh formation of ethy! ether adduct Dilute eulfueree acad, 0.2, 
may be used for further port! stem throug) recrystalimaton 

UL. V. ebeerptien spectra, |. BR. spectre and DTA oll mdkete the resembiene 
ween Sree. O,)-s BLO and BY PW .O,)-e HO. Carer vere ved om 
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ACTHOR: UAC Pengeies | 7600 1756 1028) 
SUAM. Kibess | 7606 35506 2037, 


= Shamghe: lLestitete of Ceramics. Chiamese Academy of Sciences 


TITLE “La*’-@” lee Exchange of Classes is LizO-( Lill) ,-B,0,-Al,0, System ins 
Sater Solsticoes 


wae act Beijing GCOLSUARBTAS EOESAD JOURBAL OF THE CHIMESE SILICATE SOC LETY 
sm Chasese Vol 13 Bo 2. Jue 85 pp 159-16) 


TEXT OF EMCLISH ABSTRACT: The iithsee chlore-selessnmo-deorete glasses were 
tamersed is Suffer soietions. end the change im pe velee of the solutions wath 
time wes Seesered The reaction process of glesses in the solutions and the 
change of tom exchange of glasses with their compositions were analyred it 
wes towed thet the ion exchange ebility of glesees bas + good relationship with 
the iomic coméuctivity it follows thet the somac conductivity of glasses 
mainly depends on the mutual forces of Li” ioms with mices of snice groups 
amc this supports the week electrolyte theory om the ionic coméuction of glass 
\Paper receiweé om ij December 196). ) 
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